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GB 2006706 B SPECIFICATION                                    yet become
popular. It is an object of the present invention to provide a Passenger
conveyor balustrade                    balustrade for passenger conveyors
which is easily manufactured and obviates the aforementioned 5 This
invention relates to a balustrade for use with  70 problem of deformation
during bending. passenger conveyors such as escalators and, elec-
According to the present invention there is pro- trically operated
passageways and, more particular-  vided a balustrade for use with
passenger con- ly, to a balustrade which is formed of stainless steel
veyors, including a first deck member provided with sheets.
a guide for guiding a handrail which is adapted to be 10  Passenger
conveyors have become widely known    75 moved in synchronism with an
endless series of as fixtures which are indispensable to a building as a
steps, a second deck member formed of sheet means for conveying persons
from one point to    material connected to the first deck member, the
another within the building. In recent years, a variety  second deck member
having a substantially U- of demands have been put forward for industrial
shaped cross-section with its opening facing in a 15 designs of
balustrades. As is well known, the  80 direction opposite the handrail,
each of the first and balustrade constitutes a major part of a designed
second deck members having a first arcuate shaped body in a passenger
conveyor, and it is generally  portion at landings of the passenger
conveyor and recognized by the parties concerned that whether  second
arcuate-shaped portions provided adjacent the balustrade has an attractive
industrial design or  opposite ends of the first arcuate-shaped portion, 20
not is a major selling point in respect of making a  85 the second
arcuate-shaped portions having larger descrimination among room designs.
radii of curvature than that of the first arcuate- As described in U.S.
Patents Nos. 3,321,059 and  shaped portion, and flange means provided on
the 3,353,650, the balustrade includes stationary mem-  second deck member
adjacent the opening in the bers except for an endless series of steps
adapted to  region of the arcuate-shaped portions at said land- 25 convey
passengers thereon, and moving parts such    90 ings for preventing
deformation of the second deck as handrails. As described above, each
balustrade  member. includes, as main components thereof, a main deck
Embodiments of the present invention will now be member upon which handrail
is mounted, a lower   described by way of example with reference to the
deck member and a glass panel, all of which      accompanying drawings, in
which: 30 constitute an object of industrial design. It is conven-   95
Figure 1 is a side elevational view of a portion of a tional to form the
main and lower deck members by  passenger conveyor adjacent an upper
landing; extruded material of aluminum alloy, of which      Figure2 is a
sectional view taken along the line [err] surfaces have been subjected to
alumite treatment.  II in Figure 1, showing a conventional balustrade
Aluminum alloy material has been widely used for  having deck members made
of stainless steel mate- 35 the main and lower deck members of a balustrade
100 rial; since it is advantageous in its formability into   Figure 3 is a
perspective view showing a deck substantially complex shapes. However, the
use of  member being subject to bending; this material has a disadvantage
in that the manufac-  Figure 4 is a side view of a deck member; turing cost
thereof continues to increase due to high  Figure 5 is a partial,
perspective view showing the 40 electric power consumption and the raw
material    105 manner in which the deck member is deformed; therefor tends
to be reduced. However, what is more  Figure 6 is a sectional view taken
along the line VI - significant than the high manufacturing cost is the  VI
in Figure 5; fact the aluminum alloy material is relatively soft (as
Figure 7 is a graph showing elongation of various compared to such metallic
materials as steel) so as  sections of a deck member; 45 to be readily
marred. This presents a serious prob-    110  Figure 8 is a side view
showing a deck member lem in which the respective members of a balustrade
according to an embodiment of the present inven- present scratches and
impressions on the inner   tion; sides thereof facing the steps after the
members   Figure 9 is a partial enlarged view showing the have been
contacted by a large number of passen-  essential part of the deck member
shown in Figure 8; 50 gers during several years of operation. Thus such
115  Figure lOis a sectional view similar to Figure 2, passenger conveyors
present an unsightly appear-  but showing a balustrade according to the
present ance. Additionally, in the case of passenger con-  invention;
veyors installed in underground markets, corrosion  Figure 11 is a
sectional view showing the essential of the material of the balustrades
caused by water  part of the balustrade shown in Figure 10; 55 adds to
deterioration of the appearance of the  120  Figure 12 is a graph showing
elongation of the balustrades.                                     bent
portion of the balustrade according to the Therefore, stainless steel
sheets have begun to be  embodiment of Figures 8 to 11; 



used in place of aluminum alloy material, which    Figure 13 shows part of
another embodiment sheets are superior to the latter in price
stabilization,  according to the present invention; 60 hardness and
anticorrosive resistance. However, the  125  Figure l4showsa portion of a
modified balus- use of stainless steel for balustrades raises the  trade
according to the invention; technical problems of the material being
deformed  As shown in Figures 1 and 2, a passenger con- during bending, as
described hereinafter. Since  veyor comprises known balustrades each
including these problems have not been solved satisfactorily,  stationary
members disposed above steps except for 65 the practice of using a
stainless steel sheet has not    130 an endless series of steps 1 for
conveying passen-    2      GB 2 006 706 B
2 gers thereon, and a handrail 2. The stationary    stainless sheet
material SUS 304 (Japanese standard members comprise mainly a main deck
member 3      notation for stainless steel plate having predeter- for
supporting the handrail 2, a guide deck member  mined quantities of Ni and
Cr) having a thickness of 4, a lower deck member 5 and a balustrade glass
1.5 mm and is shaped as having a radius [err] of 300 5 panel 6, all of
which are objects of industrial design,   70 mm as shown in Figure 4. It
will be seen that the. together with auxiliary parts such as fasteners 7
and  elongation of the deck member 3 is about 10% in the guide rollers 8. A
material for balustrades is, first of  curved portion C and is-about 2% in
the straight all, required to have a good bending workability  portions A
and B. In other words, the main deck since the contour of a balustrade
consists of many  member 3 is forced to undergo a sudden change in 10
curves of various shapes.                     75 elongation at the curved
portion which change Problems encountered when a balustrade deck    amounts
to five times as large as that of the straight member made of stainless
steel material is sub-   portions; It will readily be understood that, as
the jected to bending to define the terminal ends of the  result of this
sudden change in elongation, bending balustrade will be described
hereinbelow by refer-  deformation such as wrinkles S occurs mainly in the
15 ring to the main deck member 3 at the semi-circular    80 boundaries
between the curved portion C and the terminal end of -the balustrade by
wayof example.  straight portions A, B. It isto be noted that this As shown
in Figures 3 to 6, a main deck member 3  inequality in elongation also
occurs in cases where is generally of U-shape with its opening facing
[err] is greater than 300 mm. This is a major cause for inwardly in a
direction opposite the handrail, and  the fact that balustrades formed of
stainless steel- 20 includes straight portion A B and a semi-circular  85
have not been-widely accepted up to the present - curved portion C, of
which outer peripheral surface  time. It is also natural, of course that
the production [err] has radius of curvature [err] and of which inner  of
wrinkles S is greatly related to the position of the peripheral'surface 92
has radius of curvature R2. As  neutral axis L from the viewpoint of the
strength of shown in Figure 3, bending of the main deck       materials. As
shown in Figure 6, the neutral axis L is 25 member 3 is generally performed
by uniformly  90 spaced a short distance nfrom the outer peripheral
exerting forces Z on the inner peripheral portion  surface [err] and a
radius of-curvature R3 atthe neutral thereof and by pulling the opposite
ends a, b thereof  axis L is close to the radius of curvature [err] of the
in the directions of arrows X, Y. In this case, tensile  outer peripheral
surface [err] Accordingly, the amount forces in the directions X, Y cause
the outer peripher-  of contraction near the inner peripheral surface 92 30
al surface [err] to be elongated in the direction of an  95 becomes great
and naturally manifests itself as arrow G and the inner peripheral surface
to be    wrinkles S. contracted in-the direction of an arrow E. This    In
the case of balustrades formed of aluminum, it phenomenon of elongation and
contraction is ordi-  is possible to assimilate wrinkles by increasing the
narily explained by the manner in which the main  thickness of portions
where wrinkles tend to be 35 deck member is contracted at its portion
inwardly of  100 produced. However, such a measure can not be a neutral
'axis L and elongated at its portion outward-  applied to balustrades
formed of thin stainless steel ly of the axis L owing to the
cross-sectional configur-  plate. ation of the main deck member-and to the
bending  in order to remove objectionable wrinkles, there is form as shown
in Figure 4. The aforementioned     no other way available than the use of
such an 40 contraction naturally results in wrinkles S as shown   105
inefficient measure as heating the member to ele- - in Figures 5 and
6.Therefore, the flange portions of  vated temperatures and subjecting the
same to the main deck member 3 with a width of W          manual hammering.
This manual operation results therebetween are displaced inwardly (err) or
out-  in a less attractive balustrade which is more expen- wardly (S2),
which becomes a problem in the design  sive to manufacture.  - - 45 and
assembly of the glass panel 6 and lower deck  110  As aforesaid, wrinkles
produced in balustrades member 5.
formed of stainless steel is directly caused by the 



As described above, the production of the wrinkles  following factors: S in
the main deck member due to the contraction  1 A sudden change in
elongation- particularly in thereof is common knowledge to a person skilled
in  the boundaries between the straight portions-and 50 the art.
However,the phenomenon of deformation    115 the curved portion;  - upon
bending discussed further below.             2. The positioning of the
neutral axis of the balus- More specifically, the main deck member 3 adja-
trade member remote from the inner peripheral cent the teminal portion
consists of the semi-circular  surface in which wrinkles are likely to be
produced. curved portion C and the straight portions A and B. It  Figures 8
to 12 show an embodiment of the 55 has been found that the wrinkles S were
produced    120 present invention. In the drawings,a handrail 2 and a
largely in the boundaries between the semi-circular  balustrade glass panel
6 are similar in construction curved portion C and the straight portions A,
B.  to those of the prior balustrade described herein The drawbacks of the
prior art method will be   with reference to Figures 1 to 7; explained by
referring to Figure 7 in which-the outer   According to the-present
invention, the balustrade 60 peripheral portion [err] of the main deck
member 3 in   125 includes a major curved portion and curved portions the
region oftheterminal portion is marked with   disposed on the opposite ends
of the major curved uniformly spaced points and the elongation of the
portion and. having a larger radius of curvature that member 3 between each
point is easily measured.   that of the major curved portion, and there are
Figure 7 shows-values of elongation obtained with  provided flanges 9a
which assist in preventing 65 the main deck member 3, which is formed of-
130 deformation, each of which extends a-distance [err]    3
GB2006706 B   3 inwardly along an inner peripheral surface 93 (cor-  From
the foregoing description, it will be appreci- responding to 92 of the
hereinbefore described prior  ated that the present invention facilitates
bending-a deck member) of a main deck member 9 (corres-      balustrade
deck member formed of stainless steel, ponding to the main deck member 3 of
the prior art  thereby greatly increasing productivity. An addition- 5
balustrade).                                    70 al advantage of the
present invention is that there is It is to be noted that the main deck
member 9    provided a passenger conveyor having a superior comprises a
principal curved portion having the    durability and free from the problem
relating to same radii of curvature [err] (at its outer periphery)  surface
damages and errosion associated with prior and R2 (at its inner periphery)
as those of the    balustrade deck members formed of aluminum. 10
corresponding prior art deck member, and curved  75  The present invention
is not limited to terminal portions each extending over the area D and
having  portions of a balustrade deck member as shown and a radius of
curvature R4 (R4 > R1). The magnitude of  described hereinabove, but is
also applicable to any R4 is preferable about twice to five times as large
as  convex-shaped and concave-shaped portions there- that of [err], and
when [err] = 300 mm, R4 is desirably in  of. Also, according to the present
invention, the 15 the range between 600 and 1500 mm.             80 same
results can be attained in a balustrade deck The flanges 9a preferably
extend a distance which  member, of which terminal portion includes, as
amounts to one and half or more, or preferably to  shown in Figure 13, an
arcuate-shaped portion [err] about three times as large as the plate
thickness. The  having a radius of curvature R10, an arcuate-shaped flanges
9a increase the flexual rigidity of the inner  portion [err] having a
radius of curvature Ri 1 (R11 > 20 peripheral surface 93 (as seen from
Figure 11, the  85 R10) and disposed on one side of the arcuate-shaped
cross sectional area of the inner peripheral surface  portion [err], and an
arcuate-shaped portion [err] having portion 93 becomes larger than that of
the inner   a radius of curvature R1 2 (R12 > R1 1 > R10) and peripheral
surface portion 92 of the prior art main  disposed on the other side of the
arcuate-shaped deck member 3), and the neutral axis e of the main  portion
[err]. It should be understood that the present 25 deck member is
substantially displaced toward the  90 invention is not limited to the
specific form of inner peripheral surface g3 to be positioned a     flanges
9a shown and described hereinabove and distance N from the outer peripheral
surface [err]   that a foldedflange portion 10 shown in Figure 14, where N
is larger than n (N >n), and the radius of  for example, can achieve the
same results. The curvature is [err] at the central portion of the main
deck  technical concept of the present invention can also 30 member 9.
Thus, the provision of the flanges 9a are    95 be applied to balustrade
deck members formed of effective to substantially reduce the amount of
steel materials and steel plates as well as stainless contraction in the
main deck member 9, thereby     steel. avoiding the production of wrinkles
S. Figure 12 diagrammatically shows the elongation  CLAIMS 35 of the main
deck member 9, in which [err] = 300 mm  100 



and R4 = 1000 mm, in the same manner as in the       1. A balustrade for
use with passenger con- prior art shown in Figure 7. As can be seen from
veyors, including a first deck member provided with Figure 12, excellent
results can be obtained in a  aguidefor guiding a handrail which
isadaptedto be manner as presently to be discussed.               moved in
synchronism with an endless series of 40  In Figure 12, itwill beseenthata
change in    105 steps,a second deck memberformed of sheet elongation at
the areas D where R4 = 1000 mm is    material connected to the first deck
member, the represented by a much more gentle curve than that  second deck
member having a substantially U- as shown in Figure 7 and as shown in
dotted lines in  shaped cross-section with its opening facing in a Figure
12. That is, the elongation increase over a  direction opposite the
handrail, each of the first and 45 gentle slope from 2% in the straight
portions A and B  110 second deck members having a first arcuate shaped to
about 10%. As a result, any objectionable wrinkles  portion at landings of
the passenger conveyor and (deformation corresponding to the wrinkles S in
the  second arcuate-shaped portions provided adjacent prior art) are
scarcely produced in the boundaries  opposite ends of the first
arcuate-shaped portion, between the straight portions A and B and the
the second arcuate-shaped portions having larger 50 curved portion C which
is in the form of an arc. The    115 radii of curvature than that of the
first arcuate- radius of curvature R4 at the areas on both sides of  shaped
portion, and flange means provided on the the major arcuate-shaped portion
having a radius of  second deck member adjacent the opening in the
curvature [err] can be suitably selected depending on  region of the
arcuate-shaped portions at said land- the quality of material of the
stainless steel plate and  ings for preventing deformation of the second
deck 55 the stock thickness.                           120 member. From the
results of test shown and described       2. A balustrade as claimed in
claim 1, wherein hereinabove, it will be apparent that any bending  the
flange means are formed so as to project from deformation such as
objectionable wrinkles can be  the second deck member for a distance which
is in prevented from being produced on a balustrade      excess of 1.5
times the thickness of the sheet 60 deck member of stainless steel plate
which is formed  125 material of the second deck member. on the inner
peripheral surface thereof with flanges  3. A balustrade as claimed in
claim 1, wherein and which is shaped such that on both sides of a   the
first and second deck members are formed of major curved portion having a
radius of curvature [err]  stainless steel material. are provided curved
portions having a larger radius  4. A balustrade as claimed in claim
1,wherein 65 of curvature R4than [err]                        130 the
second arcuate-shaped portions have radii of    3
GB 2006706 B    3 inwardly along an inner peripheral surface 93 (cor-  From
the foregoing description, it will be appreci- responding to [err] of the
hereinbefore described prior  ated that the present invention facilitates
bending a deck member) of a main deck member 9 (corres-     balustrade deck
member formed of stainless steel, ponding to the main deck member 3 of the
prior art  thereby greatly increasing productivity. An addition- 5
balustrade).                                    70 al advantage of the
present invention is that there is It is to be noted that the main deck
member 9    provided a passenger conveyor having a superior comprises a
principal curved portion having the    durability and free from the problem
relating to same radii of curvature [err] (at its outer periphery)  surface
damages and errosion associated with prior and R2 (at its inner periphery)
as those of the    balustrade deck members formed of aluminum. 10
corresponding prior art deck member, and curved  75  The present invention
is not limited to terminal portions each extending over the area D and
having  portions of a balustrade deck member as shown and a radius of
curvature R4 (R4 > [err]). The magnitude of  described hereinabove, but is
also applicable to any R4 is preferable about twice to five times as large
as  convex-shaped and concave-shaped portions there- that of [err], and
when [err] = 300 mm, R4 is desirably in  of. Also, according to the present
invention, the 15 the range between 600 and 1500 mm.             80 same
results can be attained in a balustrade deck The flanges 9a preferably
extend a distance which  member, of which terminal portion includes, as
amounts to one and half or more, or preferably to  shown in Figure 13, an
arcuate-shaped portion l about three times as large as the plate thickness.
The  having a radius of curvature R10, an arcuate-shaped flanges 9a
increase the flexual rigidity of the inner  portion [err] having a radius
of curvature R11 1 (R11 > 20 peripheral surface g3 (as seen from Figure 11,
the  85 R10) and disposed on one side of the arcuate-shaped cross sectional
area of the inner peripheral surface  portion [err],, and an arcuate-shaped
portion [err] having portion g3 becomes largerthan that of the inner    a
radius of curvature R12 (R12 > R11 > R10i) and peripheral surface portion
g2 of the prior art main  disposed on the other side of the arcuate-shaped
deck member 3), and the neutral axis [err] of the main  portion [err]. It
should be understood that the present 



25 deck member is substantially displaced toward the  90 invention is not
limited to the specific form of inner peripheral surface 93 to be
positioned a     flanges 9a shown and described hereinabove and distance N
from the outer peripheral surface [err]    that a folded flange portion 10
shown in Figure 14, where N is larger than n (N >n), and the radius of  for
example, can achieve the same results. The curvature is [err] at the
central portion of the main deck  technical concept of the present
invention can also 30 member 9. Thus, the provision of the flanges 9a are
95 be applied to balustrade deck members formed of effective to
substantially reduce the amount of    steel materials and steel plates as
well as stainless contraction in the main deck member 9, thereby     steel.
avoiding the production of wrinkles S. Figure 12 diagrammatically shows the
elongation  CLAIMS 35 of the main deck member 9, in which [err] = 300 mm
100 and R4 = 1000 mm, in the same manner as in the       1. A balustrade
for use with passenger con- prior art shown in Figure 7. As can be seen
from   veyors, including a first deck member provided with Figure 12,
excellent results can be obtained in a  a guide for guiding a handrail
which is adapted to be manner as presently to be discussed.
moved in synchronism with an endless series of 40  In Figure 12, it will be
seen that a change in  105 steps, a second deck member formed of sheet
elongation at the areas D where R4 = 1000 mm is    material connected to
the first deck member, the represented by a much more gentle curve than
that  second deck member having a substantially U- as shown in Figure 7 and
as shown in dotted lines in  shaped cross-section with its opening facing
in a Figure 12. That is, the elongation increase over a  direction opposite
the handrail, each of the first and 45 gentle slope from 2% in the straight
portions A and B  110 second deck members having a first arcuate shaped to
about 10%. As a result, any objectionable wrinkles  portion at landings of
the passenger conveyor and (deformation corresponding to the wrinkles S in
the  second arcuate-shaped portions provided adjacent prior art) are
scarcely produced in the boundaries  opposite ends of the first
arcuate-shaped portion, between the straight portions A and B and the
the second arcuate-shaped portions having larger 50 curved portion C which
is in the form of an arc. The    115 radii of curvature than that of the
first arcuate- radius of curvature R4 at the areas on both sides of  shaped
portion, and flange means provided on the the major arcuate-shaped portion
having a radius of  second deck member adjacent the opening in the
curvature [err] can be suitably selected depending on  region of the
arcuate-shaped portions at said land- the quality of material of the
stainless steel plate and  ings for preventing deformation of the second
deck 55 the stock thickness.                           120 member. From the
results of test shown and described       2. A balustrade as claimed in
claim 1, wherein hereinabove, it will be apparent that any bending  the
flange means are formed so as to project from deformation such as
objectionable wrinkles can be  the second deck member for a distance which
is in prevented from being produced on a balustrade      excess of 1.5
times the thickness of the sheet 60 deck member of stainless steel plate
which is formed  125 material of the second deck member. on the inner
peripheral surface thereof with flanges  3. A balustrade as claimed in
claim 1, wherein and which is shaped such that on both sides of a   the
first and second deck members are formed of major curved portion having a
radius of curvature [err]  stainless steel material. are provided curved
portions having a larger radius  4. A balustrade as claimed in claim
1,wherein 65 of curvature R4than [err]                       130 the second
arcuate-shaped portions have radii of    GB2 006706 B
.           4 curvature equal to two to five times as large asthat of the
first arcuate-shaped portion. 5.  A balustrade substantially as
hereinbefore describedwith referenceto Figures8to 12,-Figure 5 13, orthese
figures as modified by Figure 14of the accompanying drawings. Printed for
Her Majesty's  Stationery Office. by Croydon Printing Company Limited,
Croydon, Surrey, 1982 Published by The Patent Office 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


